Acetyl phosphate can act as a substrate for Na+ transport by (Na+ + K+)-ATPase.
Experiments using liposomes with (Na+ + K+)-ATPase incorporated showed that in the presence of extravesicular Mg2+, acetyl phosphate was able to stimulate Na+ uptake when the liposomes contained Na+ or choline and were K+-free; this acetyl phosphate-dependent Na+ transport was similar to the ATP-dependent transport observed with 0.003 mM or 3 mM ATP. When the intravesicular solution contained K+, there was an ATP-dependent Na+ uptake which was large with 3 mM ATP and small (about the size seen in K+-free liposomes) with 0.003 mM ATP; in this case, although acetyl phosphate produced a slight activation of Na+ transport, the effect was not statistically significant. All ATP and acetyl phosphate-stimulated Na+ transport disappeared in the absence of extravesicular Mg2+ or in the presence of ouabain in the intravesicular solution. These results are consistent with the hypothesis that, at the concentration used, acetyl phosphate can replace ATP in the catalytic but not in the regulatory site of the (Na+ + K+)-ATPase and active Na+ transport system. This suggests that as far as the early stages of the pump cycle are concerned the role of ATP is simply to phosphorylate.